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(54) NONLINEAR DIELECTRIC CONSTANT MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To enable observation of the micro-distribution of a 
nonlinear dielectric constant, the crystal status of a dielectric, and 
the micro-distribution of polarization by applying an alternate 
current signal with its specific frequency to the minute region of 
the dielectric, 

CONSTITUTION: An alternate current power supply 9 generates as 
alternate current electric field Ep in a minute region 2a of a 
dielectric sample 2 by applying an alternate current voltage Vp with 
a frequency -fp to electrodes 50 and 4 to be measured and outputs 
voltage Vp asa reference voltage. The minute region 2a and a 
capacitor unitl comprise a resonance circuit 10. An oscillator 20 
generates anoscillation signal in which the oscillation frequency 
varies in response to the frequency fp and a ternary induction rate 
&epsi;3 of the minute region 2a. An FM demodulation circuit 26 
frequency— demodulates this oscillation signal and outputs a 
demodulatiorsignal with its amplitude matching the frequency fp 
and dielectric constant &epsi;3. A lock-in amplifier 27 
synchronous^ detects the demodulation signal based on a 
reference sijnal and outputs a direct current signal with its 
amplitude mttching the frequency fp and the dielectric constant &epsi;3. 




LEGAL STAIUS 

[Date of reqiest for examination] 

[Date of seeing the examiner's decision of 

rejection] 

[Kind of fin ^disposal of application other than the 

examiner's jecision of rejection or application 

converted ngi strati o n] 

[Date of fi H disposal for application] 

[Patent nu^er] 

[Date of r^jstration] 

[Number o-fippeal against examiners decision of 
rejection] 

[Date of r^iesting appeal against examiner's 



17.08.2000 



3204852 
29.06.2001 



http://vv Wx ^jpdl.ncipi.gojp/PA1/result/detail/main/wAAABra4CuDA408075806P1.htm 2005/07/27 



Searching PAJ 



2/2 ^— v 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19/ipdl.ncipi.gojp/PA1/res^ 2005/07/27 



(19)B*H»ff/f (JP) (12) & §g 4# jfr & $g (A) 



(ll)#fFW^M#^ 

#lf¥8- 75806 

(43)^PB ¥$8#(1996) 3£22B 







t" I 




f n 1 T? 97 /9R 


i_r 
O 












*lf* tt*JS(D»6 OL (£25H) 




#«I¥6 -209593 


(7l)tbfflA 


000006231 










(22)fflifiB 


¥fi£6*f(1994) 9 £ 2 B 




JZ&fff&miZTfiTiftr. T B 26#10^ 






(71)fcBlffiA 


594153720 
















OJ □ m¥MTti±¥ f^gB2557#iS 






(72)^BJ# 


& mm 








ih a W A^^^^2557S% 






(74)fSSA 





(54) ibe©**] immmwnnmi 



(57) »ti] 

©«flit±IB3S2 0**i©IB]C»»$n&BI«#«D« 
/MB*® * WV>* £-£A,Tfl|j£$ ftfc#jf droit*. 




1 

[#ifW#©$8B] 

mr z> mnfc ©-sb^t h 3 m^nm \z a n * mmn 
±mmmte<Dm 1 <»w\zm&-2 nr^m 1 ommt. 

±.mmi(Dnmt±.mm2<DnmzWim2tL, ±es§s 
fc<Dm^mmzmfe<Dm&&zm-fz>3zffiiBn : 2:mm? 

±mm 1 <Dm®t±mm2<Dmmt<Dm\z&m-£ntcm 

mtf.ztitzLc&mm&zmz.T, ±erii#©«/mi 
miz±tttmm^tfmu-£ntctz\z. ±m^mmn<D 
m&%.£ ±mm>bm)$.<D#mMmmmz*ife i^x^mm 

±E«»«*fc*^T±E«fra©**«tt©#«# 
[ft*B2] Htit:»ift-r*aioHt»2©nt'S 

tts r «#©-§&#"? h s */wh«i:: 23 w z, #mmm 
±£»f*#©8 1 owizmi&tstittm 1 cornet. 

±ess 1 ©*«£±e* 2 ©««fc»ttan. ±ers 
# © t Bf « s *f * 3S««^ * w io-r 

±ESS 2 <D«aS^UT±EBt«#0*/h««fc3tfcr- 
±Eft A jMM* S tlfc t * fc, ±EW«#©«<MH 

Bo 

3 ] JtE#«^SI««l3£^««S 6 SC. 
±ESiffi«*K:«^T±B««#©*/h**©#*» 

««*£«jrr s n t *«a tr« mmm 1 x»a 2 e« 



(2) #M¥8-7 5 8 0 6 

2 

±E##4 r -*©-#©£ffl©*ii>l;:»l6i£n, *o± 
ES«SSB^6±E«#:^r-7©tt' : f^fceoT±E5 , c 
SH»#±EH PSU^TMfi-TSJ; 5 fc±E*#dr- 7.1*1 
fctttt 5 nfc RttJ§Mfc©±E8 2 ©ttS t . 
±ES#fr-*©ffiDfr©fiSa*±ER*#©±Hilcft« 

T 1 E*©?M»gtsraH&&«. 
ism 5] ±E#«i^si«^a!i^ett$e,c, 

±E?g 2 ©Sffi#±EBf «#©£ 2 ©H±S jfcSf 5 J: 
jo ±E««#sij*:7c*rftJXtt2*5c^Tr»»-r 

6 ] ±E#tt&i8**aj&&s«3 e. c, 

±EftEW#8H:±oTBB#2^&ftfcf-Ate&bTS 
Hie, ±EBtm#£ 1 ^7C*[rIX« 2 ^7C^|BJT#i)-r 

*»»#a*«A&iits»ad:-r*ii*jR2xtt3E 
«©«^sia^ffl'j^se. 

[SS9J©l¥ai&tt9!] 
[0 0 0 1] 

[0 0 0 2] 

[«e*©ftw] ^i&^a^fflWttaffife^/NWx 
&«i;ae)i:-r-5a*©?¥ttjSjsffl^ ; fic*3^T, Eras 

ft • *«aft#it*, ^-n&C^KfflViSnT^SBE 

«» » ©««** <Dimw&mmw? * & & 

ifiTtt-t©»«ft©W*fe*g&i!#SMW\ JKIftft© 
30 Sii5^^ ; &U-'N©^ffl$gWtUfcW5St)S^{-fT 
ftfcnTVJ*. K±©«fc5K:EE**m©a:jl!WS6jWS» 

©IMBi^BSm*©*«»»ttftW«©S5<r»B«#«1sKo 

fe*tt-^»»«#©»*©«jiB©«««. s-rs-ras 
v — f * 7 - @k ic ck * d - e mmnwimte a -®m\z 

[0 0 0 3] 

#©»S©3^n©^^>. Bf<*©.^«^]gft©S^ 

[0 0 0 4] *§gBJcDS«)tt, ±EW«^t*i»*LT. 
#«»R«*©5*n©»*-t>, ^niCioT, 

[0 0 0 5] 

[RjB&»»-r*fc«>©^a!] *f!Mc#^»^iE 

50 tSOT^^Rtt^igteggte. SViC^-r-BfBlCiH 



3 

h-ox, ±c««ft©»i©ffiK:»dssnfcjiii©«a 

Jte**fc*f*ll2 0Mfc, ±fB?gl©1tffic!:±!B?f! 
2©m&tC&i^£ft, ±ER«#©«/WR*fc)?rJ£©fl 

ft i ©*S<h±E3! 2 ©«S<h©fflt;:«ii:Sft;tR«#: 

$nfcLC&g|E!B£«*.T> ±aE««#Ott/hfR«C 

^£^l£&«WbT. ±E£«E«^©fl«ftt±E«/.h 

[0006] n*q(2G«fl!)#««im4nt[a(taa. 

^ii^t^HtgftifcoT, ±ER«#o» i ©S 

tSSntS^I:t&5l2ffliIi:, ifailfflt 
S t±E* 2 ©««K»ttan. ±ERtt#0«/h«R« 

at. ±Ef&2©«S*^LT±ER*#©tt/h«H*fc 
[0 0 0 7] K#4(3e*C!>#«*St«*n£iE*«. 

a*$B i xtt 2 e*o#**if«*M«ttB£*v>T. 

«LT±E*ftffl^©««fc***L;fc»8S«*«fflaT 
[0 0 0 8] l^a 4 if fi^it* 

t, ±E*«iHiBStt, a^tcjttmr«2fla)ttii«flix. 

J&^±Ea»«#rt»S±E*#^-;*©tt*i&fc»oT 
±E5fe»a5*«±EBB P«* Tf Sfi-r * J; a lc±E^^y 
-^C3KHlt6nfcntt»«0±E*2-0*«t*« 
A, ±E»#^r-*©4B#©gffl*y:ER*fc©±fflfc 



(3) 4$BM*8- 7 5 8 0 6 

[0 0 0 9] 11;^ 5E«®#*^«4m@KBtt. 

m&m i > 3 x»4E«co*i»^Rm^ti^afc*^ 

T, SSIC, ±ESS 2 ©««j4*±BR«#©8 2 ©ffi± 
****** 3 fc, ±ER«^*1^7C^(S]Xtt2^7C 

[ooio] w^6E«t©*^Re*aa^a«, 

2 Xte 3 E«©#^^Rtt*SteeeiCfc^T, 
Sec, ±E3tJl»*aicJ:oTJIRjWSnfc3l6tr-AJc 

io n\,xmmz. ±ER«^*i^7u^[S]xtt2^:7c^[6] 

[0 0 11] 

wmrmxm i E*©*Mi^R«*»s£giifc45^T 

tt, ±E«flERJDn#Stt, ±EJSlO««t±E*2 0 

«ffiic0T5£©M&^c£*-r 5±E32ffitm^s;WJn-r* - 

ttcioT, ±ER«#©«/MK«te±fiX»»**B] 
JO**. ±E55fi¥»tt, ±ER«frO«/h«*lC±E 

x««*8sraosn&fc#fc. ±Ex««^©«»»t 

±E5S»fi^S««[ftttWLT, ±E5!Sitffi^©^&l?c 
t±ER«#©«/h««©*«JBtta*fc»i6:bfc«« 
£**£«^£«5Ut^£bTffl27-t-5. -fcbT, ±E 
«&«^fc£:2^T±ER«#©«/h«*©«»««* 
fc^tSIMftJBRWttftiWje-rs. 
[0 0 12] »#W2E*©#iBfgR«#»lSg8 
«fc*V»Ttt, ±E«JEEPim^a«. ±E».1©««4: 

T,. ±ER«#©«^«*t±E2e«Effl^SWilir*. 
a? :tif:ioT, ±ER«#:©^;/jNfflJ«©^s*t^«. ± 
IB£Kf§ * £ ±E8«#0ft^tt*0$«Ut»Rtt¥(;:tt 
«1/T«ftt5. ±fc. ±G3CRW¥ a**, ±ESMtt 

ER«#©«/h«**6E#sn*S«3t*3tt«aE»U 

T«««*tai»-r*. fix, ±Eia«fi:a^» 

T±«3R*fr©«/h««©jt*W**K*tt«#«»R 

[0013] <* & fc, »#J« 3 E«©#^^R**S')S 
««K*HTtt. ±E&&^a«. ±EXSMWCSr* 
V>T, ±E«ftfi^*B«!*jftL.T±ER««^OfiB 

fcS:?^T±ER«#©«/h««®#l6»R«5fc»te 

T*. 

[0 0 14] IM«4e«0?imiHmi££atc£ 
2«©|fcffi£«*fcH«»tt£fl-U ±ER«»ttO- 

50 ^©JSBB**ffi«s$nT^$n^ote^©i5BfcMp« 



(4) 

5 

frSTzmfttr-Xt, ±E3l#:y-x©-#©Jg®© 
©tt+&fc»oT±Eft*tt#±EHn«STJg£-*-* 

«fc -5 c±B33»#^-^rtc«»t snfcna»«©±E» 
ft«^©±®(csM bias ux>h7> bQm&nm 
[0015] n*qi5ettfi!)#«mi«*ff%aaicfi 

^Ttt, SMttHl, 3Xtt4E«©*i»»lil«*««S 
2©M±fcj£SEf*J:'5fc:. ±ER«#*i;fc7G;&rtlX 

«2^7c^f^T^«i-r^o :ni;iot, ±ERm#0 
[ooi6] m$tm6V&m<D#&Li&mn&mfemmzi$ 

*5c*rtT?»»-r*. ^niCctoT. ±SS§S#©*E 
[0 0 17] 

[0018] hi <D#«i »stm*M%Ksa. ( a ) « 

M f P t»t*SWEV p *»t l/T, S'J£mS5 . 

ttft 9 t, ( b ) ±E«« 4 i±Effl««« 5 0 fcftK 
3ttfc«/h«tt2 at. f!4i, «3e««50tK:«k 
oTflWSan***/^:?*! £^t?#Jg|H]S8«B 1 0£ 
ffi*±K£S&«£V P *»±B«« 4 £±fi«j£*ll 5 0 
lcffi!raSnfci£K««H«Ra*±EH«* f p fc*M% 
$CS£2 a© 3#© tt«* e-i t»*tT»aH«**»* 
ftT*»iR«^*»*-r«5BiW2 0t. (c) ±E» 
fiffi^SHtt«cttWbT±EffiaM* f P i±E«/WB* 

«««^£LTffl*T*FM«BIIS!S2 6£. (d) ± 
B»***K:*:ttsT±BtUM»ftHM«RbT±E 
M»f Pt ±E«/h«« 2 a © 3 &©£§«$ e 3 

72 7 ±E«/MWW2 a©aawi»©3* 

©st @$ £ 3 *as-r * J: 5 izffii&vrz z t zftmt? 

[0019] KTBISffl^TB 1 ©»*[U8S©1f 

[0 0 2 0] H 1 C^n^C, JbEASIsHSffi 1 0 50 



#M¥8- 7 5 8 0 6 

f7t, 3^*6il;i7TM$n5. ±E3f*ttSi 

flDTWC±E**4*t»dS4n«. IJ3£«lg 5 0 te, £ 
ofc***5 0 a*3(rr**#K:J:oT«fllE*tl. ±E 
5 0a ftt±BR*#tttt 2 ©±® fcgET * £ 5 (C 
SJgSns. ±ER«#iim2£«ffi4£iB!J]£«?E5 0 

S&3nfc!fiMB8*fl*., ±ER«{««» 2 
H±fc*BbT«8U ftOflMMffHB2 5^&0E)«fl 
i^tMLt. tt*frtt»2«±E*S£«i5 0©* 
«gB5 0 a#±ER«#KH2©±Eiftl,fctttB*fi 

U ^©-S«»l«*a 5 0 KtfftttfiftlelK 5 ©A* 

*&SSC, £tttt&9t£. X««EV p 5 
0£««4ifcBHiDl-*;:i:fc.fcD, ±SS9J£«ffi5 0 
i:HS4©ffitaS ; r^SI*#K!fsf2©m/h®«2 ale 
2(!WI#Ept*4ai«-*. ±E£8MKEVp*a 
ipm-^tUTD>y^<>7>7'2 7tcw^-r-5o £U© 

0©5fcSffigB5 Oat, tl4t, SiJ5£f|&5 0 ©ftSSB 
5 0 a<h«ffi4<h(rJ;^T^tg$nfcm*^tt^2©% 
/h««E2 al±*-WV>*>XC s SMUT, 
±J*OJ:5te3-f;W6«±E+ + /X5/^>^C s ICM^IJ 

C s iJtE3^jmiLC#filslf&**J«r*. £©L 

saws-fa. 58Sffi2 0tt»fflaar*«t5c*-fr/t5/ 

£5e®bT?i!£LFM?gIS|[sl!S2 6lcffl2)-f5. FMtt 
iSSIsJ8a2 6«. HftftgHSft&Biie^SrfcHLTtt 
■«f*nvi"f >7>:/2 7tcW;*jt3. 
[0 0 2 1] Dyi7-f>7>:/2 7»4. 02lC^1-i3 
fc, A^Sai^Tl, T2t, 1MM2 7 1 fc, 
g§2 7 2 £, l^ffl»E§§2 7 3, 2 7 4 fc, 9 Ofg^ffl 
S2 7 5 t, *JMrr&«H&S2 7.7 a. 2 7 7 b 
t; fi«affl7^;l^ 2 7 8 a, 2 7 8 bt, ffl^SB^ 
T3, T4tl:io T*«S*IS. *«S82 7 1tt. A 
^«^T 1 S^UTA*Sn«8[WfS«*bTH« 
#ES§ 2 7 3 fctttfj-r*. Hffi^EH 2 7 3 (1 

nfcim«^*n«»EbTaA«2 7 7 ats^s§2 

7 7b (CtH^jT^o -3r, ft»fi^82 7 2 14. A^3« 

R*i»E§§2 7 4[Cffl*>-r*. Hffl»EI§2 7 4lt S 

TS-&S2 7 7 bt 9 0«^ffl|§2 7 5CttiAn. 9 
0S^fB§§2 7 5lt SW»*£9ft*OA!Ufck:*' 
VJT9 0S«»»fflUTJB^«2 7 7 alCtii^-rSo fl 



(5) 

7 

£§§2 7 7 att, mmmnts om&mmnrzmm 
m^nm &ft©?n tmvm&L®. z^-r z> fi^ c u 

T«*il$ 7-fM2 7 8 al:HJAt5. i£«Sj® 7 w 

ji-^ 2 7 8 att, Aaansfifcaoflreossoaa 

flr^©*£H)iSttTtiia«?T 3 S^LTHi^mjEEV 

a, ^a^$ijma5 2 8 tcta^-r^o a-&«2 7 7 btt. 

T4fln*fc£ttbT» {S*B»7-i'Jl'* 2 7 8 bKtttfj JO 
•f-5. fi^ilig(7^;l/^ 2 7 8 btt, A^Sft&jg'&S 

©<i^© 5 •6©tt*e^(o**aiis-a-Ta*iii^ t 4 

*^LTffl*«BEVai 2 8KtH*-T«. 

iiT, {£«a»7^Jl'^ 2 7 8 a*»6tu*an*«ffi 
Va.tt, S*flMf#9 0 3 ttT«PHI*£ 

7g££ti&©T> ±c«««^t±isaisfli^*»BjffiT 

7^^ 2 7 8 biii^ffi*^n5fffVa ! li S2T 20 
[0 0 2 2] 

[tl] Va, = | Va I • s in* 

[R2]Va 2 =|Va|-cos<p 

[0 0 2 3] &jftMfWI> 2 8 tt, □•y^-f>7>^2 7 
*»6A**nsfli*«flEVai hfflMEVa 2 i*»S 
tti^ttJEEl Va | tfflM<t^'tn-?n*Ct3i:g;4 
*fflV>T*JH,T. DyJ'f >7>7"2 7 ©tfJ^liJSE I 
Va |, Va,, Va! t**l«»«2 5*»6A*Sn 

2 9©*^iSffi±tcS^-r-5J;5frW»-r*. ^tiicjfc 

SbTT^X-/K2 9H £*fflfM>2 8©$*Ji4? 
[0 0 2 4] 

[ft 3] I V a I =7" (V a , 2 + V a 2 2 ) 
[»4] *=tan- ' (Vai/Vai) 
[0 0 2 5] «±©J:5fc*j«an&2»lll»£#Afc 
#a»il«*M&tt«lC&V>T. ±IB««#tt»2©« 
/MH*2aK:» X««Bi9fc:,fcoTillje*«5 0 t*M 
4 (C^&ftf p**rr*iEB[*Tr**Xil«£EVp*Bl 40 
JP-T* t . ' ±B«/Jn«B 2 a K±B3H««flEV p rofiffi 
CJfc«Lfcfi«£±lB3!a««BEV p ©H3&R f p twii; 

m®.®;^? z &%&ffinnE p • 

MlEVp £38it«^Eptt, «5Ta^n*ft«J« 
*ci)pSfflHr»6t»7T*-rcit*«T*«. d^T 
V pott3SSftm)2Vp©lgi|iTS)0, E poteSSStm^E 
P©Jg4®T&£. 
[0 0 2 6] 

[ft 5] co p = 2 7t f p 

[ft 6] Vp=Vpocoswp 50 



4WF8-7 5 8 0 6 

8 

[ft7] Ep = EpoCOsa>p 

[0 0 2 7] St, 3Soit*JEVp^EP»bfc<>:^©±l5 
tt/MNft2 a©^m^£ ttt, 4M0©«fc5lC, 
Epi2:&©SStt$e2 t3^0lif £s i:4#©gf 
f$£ ( SfflV>4t*Oft8T«Sn4. 

[0 0 2 8] 

[ft 8] £t = £2 + £3 EP+ (1/2) £4 Ep 2 

[0 0 2 9] ft8ttETF©J:'5fc«< 
#5. SI«^«!(Ef2(C*^<&TODbfc ( !i^©0im^ttl|Ef 
2©*St«flEi*JH£'tn-€ f nD, Etl/T, SS*#li 

-H©8l»^nfndD, dE, dU, dHit5 
fc. #©R9£R1 0©H*;WS0a:3. 

[0 0 3 0] 

[ft9] dU = EdD 

[ft 1 0] H = U-ED 

[0 0 3 1] JEU:©R9<hRl 0*>6ft»dHH &<D 
ftl lT83n5. fiEoT, mS^SDttftl 2TS£ 

[0 0 3 2] 

[ftl 1] dH=-D d E 
[ft 1 2] D = - dH/d E 

[0 0 3 3] «Mx>^;Utf-H^«^E©Bllft 

tuTS^T4^©Js$-t?T— y-mm-tzt, mmw 
x>^ji/tr-Htt^©ft 1 3-c#A.e»n-5. 

[0 0 3 4] 

[ftl 3] H = (l/2)(<9 2 H/dE 2 )oE 2 +(l/6)(<? 3 H/ 
d E 3 )oE 3 +(l/24)(<? 4 H/dE<)oE< 
[0 0 3 5] uCT, 0*©^tt, SI^E=0T^iCS 

fc. 13fc©«». «#E=0Tr«3tC«flED=0K:S:5;: 
ttftl 2 £ri>S0fcfc£. Rl2<hftl3rt^ 

«m^aDtt, ^©fti4-rs$n^o 

[0 0 3 6] 

[ftl4] D = -(d 2 H/d E 2 )o E-(l/2)(i? 3 H/<? 
E 3 )o E J -(1/6)(«?<H7(? E<)oE 3 
= £2E + (1/2)£ 3 E 2 + (1/6)£ 4 E 3 

[0 0 3 7] -(<? 2 H/<?E 2 )o=£ 2 , -(5 3 

H/3 E 3 )o = £3, ~(d*H/d EO^c^LTW. 

Ufci*©. 2&©®M«ftfc#JfiLfc£2£2;£©S§ 
«astPpt^, 3*©J6M«»K:3S*bteiS3*©BI 

W*iP*A/T?^-5. ftl4tC*3^T. 32i^m^ 

E p IC»iRflH»»C^L,fc«Jl/jN«ff A E*tlILTH5 

«*SS**ADfr*i, ftl 4tt^©ftl 5©ip(C 



9 

[0 0 3 8) 

[Ski 5] Dp + AD= e 2 (Ep + AE) + (l/2) e 
i(Ep + AE) ! +(l/6) £<(Ep + AE) 3 

[0 0 3 9] **SSDp{i, #©ftl6T^ 

Sn, ££3S^*»EpCJtttl,T«/h«»AEtt+# 
/Jn$^©T. (AE) ! t(AE) ! ^tsmtO £j5teJ"f 5 

[0 0 4 0] 
[ftl 6] 

Dp=£ ! Ep + (l/2)EsEp ! +(l/6)£ ( Ep' 
[ftl 7] 

AD=£ 1 AE+£ I EpAE + (l/2)£ < Ep ! AE 
= U ! + E ! Ep + (l/2)£ < Ep ! )AE 
= a t AE 

[0 0 4 1] ftl 7 SIC. «/h«#AE 
t, tt/jN«*AEC«toT**-raa/h«3ft««AD© 
M©Jt0!ffi»6 til/T»8Si<It*«T?*«. * 
fc, *9i«»TWU 3 *©S§tt45 £ 3 , 4&0Dfl!tt*E4 
<S03Jfc£t±OBf«*©il4:S*«JgII«*tl?^. * 

<D\t>}Z®-&tT, lEfttfEfcf*. $&«8C*UT4 
&©8S*g$ it) fcX&01NI*H:*ttLTU«#t. 
±aE»&©««*tt2*, 3*. X.Z*4X<Dmmmztk 

V»T, ft3£«> Rm#K»2©JP*^Fiai«Dl*7CfclR3fe 

ur«*UTt»*. *fc, ±i2atem®5 o ttS4i 

«k o T $ nfc±E«>jN«* 2 a A 

•/^>7Csii stm^e t cijtm-s©-?, ^§«&s£ 

» 2 ©JP£ d <h!iJ£mi& 5 0 ©5fefflfiB©ffi«<i:SI*^a 
n 2 K«koTft*«IE©jeSC e <tft8 £fflV>-Qfc©ft 
1 8©<t^iC*TCl«i:*iT€--5. 

[0 0 4 2] 

[ftl 8] 

Cs=Ce(l/d){e 2 + EsEp+d/2) e^Ep 2 } 
[0 0 4 3] Sfc. ai8T^n5 + t/v>^>^c 

ft 2 OTSSn^^t/ty^^^tiACSfflV^t 
ft2 l©ct5II^tCi*tT#S„ ECT. **/V>:? 

>xc.it 32 ssmffi v p ^Epip a nt v> & ^ t $ ©«ij 

^H«|5 0tiI4ili£fl5 OiWMtfc^T 

ep m l it t * © * * / t -> ^ > x c o e> © * -v a -> ^ > 
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[0 0 4 4] 

[ftl 9] Co=Ce(l/d) £ 2 
[ft 2 0] 

AC = Ce (1/d) (£ S Ep+(l/2)£ 1 Ep ! ) 
[ft 2 1] Cs = Co+AC 

[0 0 4 5] ft7T*Sn^3?Sft«^E p£ft2 0 ©£ 

*m^T$tMT%£, AC»»2 Z<0^t\zUtZ.tifi 
10 T^S. 

[0 04 6] 

[ft 2 2] cos 3 (o>p- t) = {l+cos(2cop- t)}/2 
[ft 2 3] AC = Ce(l/d)[ £ « Epo 2 /4+ £ s Epocos 
(cop- t) + (E< EpoV4)cos(2cop- t)} 
[0 0 4 7] ft2 3f±, #©ft2 4tft2 5£ 

ft2 6T^$n5^-V/1i>^>X^{b«;AC 2 , AC 3 , 
AC. SJBHTft2 7 ©±5«C»*lftA5Ct*«Te 
•5. I^T, +t;V>^>^«lAC!lt 4#©^ 
£ 1 t$«tt#E p ©JgiHE po © 2 ftfCit^JL-TRS 

ftiACitt, 3 5fc©Wt*ei£X««#Ep©®IBE 
po ICJt«f*lg**^rb^t3«««fto> P £WLT2 

•WV>*>*a5<ftftAC<te. 4&©^m45 £4 

#E p©|gffiE p ( ©2*K:Jt0i|T*JR*Sffbtfoa 

Ji&ft 2 co p £*UT£#MiC^b-f S*-WV>^>X 

[0 0 4 8] 

[ft2 4] AC 2 = Ce(l/d)(£4Epo 2 /4) 
30 12 5] AC 3 =Ce(l/d) EsEpoCOsCcop- t) 

[»26] AC< =Ce(l/d)(£ < Ep 0 2 /4)cos(2cop- 
t) 

[»2'7] AC=AC ! +ACa+AC, 

[0 0 4 9] — *-wv>*8Bi ia^;W6«±5E© 
<fc5ICLC&ii[H!j8£#Sj£U ±BLC*SIhIBO*S 

juaskfiett, ^»©^^{c^©ft2 8-es^ns. 

[0 0 5 0] 

[ft2 8] f Lc=l/{27rv r (L-Cs)} 
=l/[27tV"{L-(Co + AC))] 
40 [0 0 5 1] Sit. ft 2 5 C^tt* £sEpot»2 6 (C 
£#5 e< Epo 2 /4«, 2 #©£§*£ £ 2 iCJt^T-f-fr 
/h£<^©T. ftl 9ift2O«fcOCo»AC#j£0:4 
SfoT, ft 2 8£ft2 9T*$n*ififtliC*fflV»T 

«**ft«AficOH«f4, ft 3 0©«fc5fC«t3TH«i: 
[0 0 5 2] 

[ft 2 9] v r (l + AC/Co) = (l + AC/Co)- ,/2 =l- 
(l/2)(AC/Co) 
50 [ft 3 0] AC/Co = -2Af te/fic 
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[0 0 5 3] &>±<D£5\Z, ±ELC#«lslS8©#ii^ 
&SC f lc fii, ±E*-WV>*>XC s OttA-/^>X 
Xfc*AClCjfcWLT#SHftft3gfc*A f tc jEWfcffc 
-T<5. ±E#&l3B«g 1 0 iftttjfiirLlHlSS 5 fit, 

E#fi««Rf L c iHEfflttRTasBSHSScfojc 
«^rr*«fiffi^*»SUT*4L.TFMtl[HllB2 6 
fctti*-*-*. CCLT, ±JfiO«t'5t±ELC*filaI»<Z) 

* >x^fc«A c t Jtw l/T*a«»**fl:*A f l c fc* 
ttfcflS - *-*©"?, ±E«lHfl»»fiie'bRI*C, ±E 
tt/V^>XCs ©*-W'<v'^;>'X£fl;SACl;:J±0tJ 

1ACH 3^(D^*^£ 3 <hSsS*^EpCOgi|gEpo 

tc^t;-rs+^/v>^>x^taACi t, 4#©s§« 

* £ « £3*«*»E p po © 2 JftfcJtWrSSfll 
fit, 3*C5^m^£3i:3S^«#EpOai|@Ep 0 {Cii:^| 

■r L/*oft«a»fl) p i p « 

£ po © 2 »tJt«-r*««**l/*>'3AHIift»2 <») 
p-r^fc^)^i6i5:2 f p^^-rsffi^S4{c<toT^iS 

■ Sn&5S«fi^©HttftOra*tt, flH»Si©S«i:. 

[0 0 5 4] ±EFMttHEIS2 6 fii, ±E»fi«^S 
FMW1LT, 3J#C©R«#6itX««ISlEp<0 

fin e po cjtwr«s«*fl"L<!*»t3«ja[» f p£#-r 

S^Ssi. 4 &©S§S# £<££«£«# Ep©&tgE 
Po©2flfi:J£#J^&Si|I£#L;^/Sl26»2 f p^r^T 
T2>m^S< &6tl9.WM**Uy9'(>7>'?2 7© 
JIHf-T 1 fi:ffl£-T£. 
[0 0 5 5] Oyi7^>T>^2 7K*UT, SB'S 2 
7 7afit, *«Sftfc«ICWffi»ESn&— 

mM7J)V? 2 7 8 alCtiJTjU ^ail?^ Jl^ 2 7 
8afii, B&«0ff*03$ffllk£5rcfc«ttftttjE I 
Va | s i n *©#£^T3£:frbTgjj*fWfflSH5 2 8 
ICtH*T-5. -3Sr, jl£§§2 7 7 b8, |S|*l#K3nfc 

fg-S-U ±E«*«*©H«ftfc±ESiM*©W«» 

^Jl^2 7 8 bl;ffl*U j|«ia7-fM2 7 8 b 
fit, iS*a<0fll^©-5%OllflfEjS^T**ta*«EE I V 
a I c o s <fc©*£S^T4£^UT«^fM«S$2 8 1: 

tba-rs. 
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[0 0 5 6] ::t, «^s 3 fii±Ea^«^co^?SSc 

f p £#-r-5{I^-?*3C9-C. ±ES£g§ 2 7 7 ail 
Eil-&8§2 7 7 btt-tn-en, ±ES«MS*fcH8HS f 

5ai*fll^T?**tH*«£E I V a | s i n $ fctH*«£E 
I Va | cos* SW^T 5. -r?St)^ffi77*BEV a, 
t fcba flffi V a 2 fciffiffiS * 1 3 #©$«$ £ 3 fir # jfo L 

*oT*OiE©«©i*K:tt. »2 5!6»6M6^«t'5 

Trfcfc-f*. S3 0*>6W6jS>«:J:5K:, ±E* 
t/V>^>XMiACjH &iSEfc»£fcfiA f lc 

£a»ffiT?«<ffc-r*. £i±©ut^5, 3^©gis^£3 
sa fic«3S!»tffEptaMiT?»t-r*. set, £ 

©&*45es#£»T&oT;^jE©ffi©i£fi:tt, ± 
E*«P«^t±E«^S»Ofiffil8*tt»tlC«e-S. *fc 

a> ±E»*«*i±E«*S.©4MBSS*tt0fc 
fc*. K±©i5IC, 3 ei 

a, ±E**flr*t±Em^s»ott«a*tt0 3&»7c© 

ffiSriO, a^SJEVa,}!, btat), ttl^mjEVaa 

©fi-rtb^snT. 3^©§ts^£3^A©t^icfs, 

[0 0 5 7] ^tC, *^Sij«gB2 814, A^fl-SHEE 
30 Va., Vai!l»Sttft«*ilE| Va I6J0IL 
T. 8Mlft!|fPffi2 5*v6A*Sn*ffi««^t. mJEEV 
ai, Vaj, \ V a \ t: ±m&mm<t><Do*>ftibm 
fiStl5^?^-i'ST-f7^W 2 9©S^H®±(C 

§LT, ±I2t-<X^K 2 9fiiS*©JTO2 8 ©fg^ 

[0 0 5 8] SUfftfiLfcJ: 5 K. ±Effi«£€ffi 5 0 t 
±EHffi 4 V p ^BJJD LT±E^ISfriSS|sf 2' 

0«'M«2 a CXJtiff E p SJ843*5 1, ±E^ 
« SSI2 0I4, ±E«^Si*^tr«^C«toTffljftSka 

?S2 6«, ±BJ8«fi*S F M«niT±B»f Si * 

7 «, ±Eftnff^&ASft f p z^Tzmm^mzs 

ipgtCJtCTLfc. Tttt)'6±E«/W««2 a©3*©«« 
sp £ 3 t±E32^mffiV p©tg>tgtCjt0iJL.fcit«ff^-Sr 

war*. fifoT, ±Ess*«57 t^«aw2 5tci 

oT. ±Eft/h«*2 a©ffi«SJH**AT±Ett«E« 
50 ^&»5£-rSii:tC«i:-DT, ft«/MR« 2 a ©*&W® 
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«fc^t* 3&©R**6i©»V>fc±EBB«^©B 
t«tr3T*Wr*ilt3i«T?**. *fc, ±ES#H1S&£ 

2 7SBA, ±ifib;fc«k'5K:, &*§g<f>©fiifcffl;*JT£ 
SCOT, 3#©Ss§«^E3£^©»#ffi£t£ffl©i>Tfi 

T3 5^D&«ffi^©#«¥^MT#;te>n5#, £© 

#«a«3fc£K:-#rt*fiiv»fci*, tt»©-*Ji#ttt> 

ftlRl<t. #ffifcO£&0, HaDErWlC^M 

ttjJ*&<&*©T, 3^:©^m^£ ifcOtSS. * 

fc. »««tae^n«Mv^««tt. 3 &©&«¥£•» 

^©^^^^^.•5. *f»©#tt 4:3 *©»**©«&: 
(4. .GiLhO.t'SfcHflW**©?. B«3n&3#c©B 
£ 3 CltJUT, ±E$§B#titfSf 2 ©«/h£* 2 a 

[0 0 5 9] a±oai*ia»K:jsnTtt, simwcb 

i^iSSt 2 f p**T*«*he*W*iUTJflV»T. 4 
^©Sim^ £< S^»*«fc5»C*8^LTt><tU. £Ui© 

[0 0 6 0] Sfc, D7jr-f>7>^2 7£fflVvC«W 

[0 0 6 1] a±©S*0ISlC*^Ttt, 13**07 

T£§«#i£!|Sf 2 ©^/jNffl^ 2 a (C* tt£ 3 £ 
jM!St4J;5i;lT 1 bJ;K £©*§-&(;: *5^Tf4. 

f££LT. «i£»iB»#©x*;Mi-a«*fc. D83l« 

tse i ±«i«*t» iT«»»t^rsn*«t5fc"r*. 
< .tt> i -Dcomm^^^ b^An-y^^fm-cm^ 

tiittiD, a>y?<>7>7 8 2 7£ffifflLfc£:£ 
©tti^SJEVa (B«E«-5©l6*#tt) KJtWLfcB** 

ffl$^© 3 -£©'>&< £t> 1 t3©i&g£7.^ 

[0 0 6 2] <»-©*«SB>B 3 «*^BJ(c^^|g- 

bt&s,, h 3 ©£-©£&0!i©?Mttg&«*ft££B 
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fit, Bl©LC#»BBKfW.TUX>h5>hS!fflH 
#«g§3 0 £fiS*.T#g[l]i?SgBl 0 aSBjsRb&Ci* 

S. Jg-©£i6W©#li»B£$jIl5£gStt, 
&BEHSB1 0 a«fl.©*tofctt, ±KE©fi*[5]?Si|nl^ 
fcBfiSSn*. BU:©«k3&**K:£D, Sg-©Hffi0iJ 

©#BB£B*ai££Bt4. «§i6<j^*s©#«s^s§m^ 
*si3e-r*i:t**r**. «T, mm&m^xm— ©n 

[0 0 6 3] 0 4tt B«ttft£|5l2 tSLfcttroUX 
JO >K5>hS!£JP*Bl§3 O©Srffi0T&9, B5 14U 
X>h?>hB*Mi#iRB3 0 £g§«ftKJsf 2 £Jgf 3 
^fiW&JlfcVBBTfcS. ±ER**K«2tt. 0 4 
icjKTcfc 5 it. Hl©Btt#littt2£H&. Bmr&± 
BiTffiftfrU B«#ttH2©TBfctt«S4!0«BJ« 

i-X3ii, ^tifr3 2t, 3*0*4 o tlCcko 

T^fig^ns. ±c*#:ir-^ 3 1 ». 8f^#is*42© 

t, Ba#lSllcJtBl/TB]&Sn3***4 0 £J&0# 

a? »t4fc»oR»*©a3 4*«i*.*:±jSffis^r-ran«i 

©***&fcD, *iM»#3 2©*i±E»#y--X3 
1©B**— BT*J:3K:. to-*tt±E»#*--x 3 

1 ©±«ir©t*asK«san*— *©«BttHf 

» 2 ©«/h£«2 a C8?£©BA*ffi»S#LT»*rr-5 
5fcSa8g|S3 5Si^.5. 3*i?^4 0(t 4 1 ii 

i»4 2 t*it»W#4 3 £e*T«fi£3n> ±B+4di 
#4 3 3 1 fclM»3nfttt*"C±E?L 3 4 

50 ftBaf*. -t^Tt-MHM 3 «. iSl!l#4 4^ 

bT±B+<6**3 2ta»an«. *&, ±Eft«& 

4 114, ±E»#^r-Xi*««K:«KSnT, 3** 
^fiElCi^T, ±jB£tt»HB3 3 £BB4 4:©|B)IC 

5 tmai4 i©rate*Rattfc«*(w»2©*/jN** 

2 a l:<t o t / >X C s «3 tl5. C C 
T?, 3 5 ©^tt®ffl(«tgM*ffigB 3 3 tffltfttttt 

[0 0 6 4] B 3 IC^T ± 5 1, 9 f4, &ffin 

fEVp*±flBUX>h9>hS!a»»««S3 0 ©^#^r 
-^3 1 imffi4(I^JDTSe:t(CJ;0, MM2 a 
i**2bteS«MI#Ep&3S£S-&<5-#, ±fB32^ 
«ffiVpft*qs«#tbT, Bs»M>7>^2 7»Cffl 

sfc^^tc, ««a5 7tt-t©±Bfc»j«anfc 

*6^BB 8 ±ffi3i1t#tm 2 $^©^®±{C®B 

50 IT, B«#tt»2S±jE«t><idifl:3 2©$fci|jg&3 5t 
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7C*(Bj*fe«-*7C^r&l(C^«l3li-S. JSLtO.fcSteb 

1 0 BttiSSns. *&, 0 aJStftroffl 
[0 0 6 5] S6B±^©<t5l:MSnt*t^^ 

oosfBEgssart-iattBiTr**. 06o^flsiHiKa, 

if>&«tt 3 2 tSJftJWft-C&S-kEWfttfr-X 3 1 ©R 10 
dr-* 3 1 ©±j£®T$>5&&ffl3 6 (;:<£ o 

n. ±Ee&«»©^T**±E*<w»#3 2©5fcaii 

SB 3 5T$5iSTT3 5t±E«ftt-X3 1 ©Jgftl!« 
®g&3 3Tfe-5iS^T3 3ttfnfn*tAy^>^C 

5. *&««i*ftT?*.5±EiWttr-X3 1 tlffi4© 

[0066] «±<o«fc5fc»«anfc*-©*«w©# 

*»««*»J£8«fc4Jlr»T, ±E&«£««9j&t, ±12 a? 
'Jl>h7>hiSW»3 0©|#y-7 3 1 t± 

2 CDtt/hftlft 2 a £±E&«!*ffigB3 3 tttffi4 tCOffi 

icfiet-sMige 2 b ic3S«tm#E P ±e« 

2 a £±E*« 2bli«6 t>±E5M««#E p 
»3«toTSI««^t;LT+-V^->^>XC s, Cg*! 
JEfttS. dcoi^, ±K8=»SBSB 3 3 ©Sfc&H* 
tt, ±E$fc*SSB3 5 0tt»B*fctttfrr*i-Hi'**V» 

tAy^>XC sttBtflJSa*C&.5©T:. ±ESf«#ii 

^y/v>^>t.c s comtizw-ormt 

■fart*. *tAy^>XCgCfK<t;^W^ 

[0 0 6 7] ±EUX>h5>hS!2H#SS3 
0 ©ftSAttBJ: < » 6nfc«t 5 C*©» 3 
ft*. S3l^, Lctt3R'Jx>h5>hfflH#S» 

3 oc7j*sg§STc5o, v c <Dytcommr$> 

o. Ytt. 'jx>h9>ha»a»H*as3 o«o±ib** 40 

©l^«l&S8©if$tt7 F;^>XT$oT, S3 2TSS 
ti.s^Kl^tt^SSw^tt'f >tf-^>x z ©&ST«$ 

ft 5. t3 2 tC&tf-S att^»#3 2 ©ST 

a&D, btejg&^r-X 3 1 <Dft%r$>Z>. /iott 

£e>(CS3 1 (£. S3 3«ftSCt*!T^, SfcS 
6K«C3 3tt»3 4©J:5t«»rard:*»T?**. ft 

■ax. &3 4cto, ±E&fiSfiLctj»3 

n-s. . . so 



W8- 7 5 8 0 6 

iff 

[0 0 6 8] 

[S3 1] cor-Cs- Yco»(cor-Lc/vc)=0 
[83 2] Z=a/(27c)}y"(Mo/eo)ln(b/a) 
[S3 3] tan(o>r-Lc/vc) = Y/(wr-Cs) 
[85:3 4] cor-Lc/vc=tan-' {Y/(wr-Cs)J 
[S3 5] Lc=(vc/o>r)ian- 1 {Y/(a)r-Cs)} 
[0 0 6 9] 'A\Z, ±mVX>h7>h&m#M&3 0 
©&#gJfj£Sa) r £S3 6 ©i^C^LT. S3 6T 
*$ft3S#SJili£Sa> rt&2 1 T*Sn54t/V> 
^>XCs ££S3 1 fcftXl-*i. S3 1 &S3 7© 

«fc3fc«3ft*. ^3 6^ w.s, &m&u 

»2C3!J«*£EVpSBlJnUTV»ift^t#©. ±B'JX 
>h7>hSK*^§g3 0©ft^^M&ScT^So * 
&, Aa>tt, B*#tt»2CX8f{«ffiVp«B«IPUfcd: 
*©, ±EUX>h5>hffllH*JB8 3 0©ft*iR«» 

[0 0 7 0] 

[S3 6 ] cor=a)o + A a) 

[IS 3 7] (wo+Aco)(Co+AC)-Ycol((coo/vc + 
Aw/v c)'Lc]=0 

[0 0 7 1] C^T, a>o>:Aw, Co>ACT*-5^ 

^itAox ac*? o tis^-f-s^tat-c^ 

5. «±©rt^e. S3 7&S3 9©i5IC«^-Tr 
[0 0 7 2] 

[S3 8] cot{(wo/vc+ Aco/vc)- Lc)=cot{(coo/ 
vc)-Lc}-[cosec 2 ( (a>o / v c)> L <:}]•( A gj/vc)-Lc 

[S39] 0)oCo+AwCo+wo A C- Ycot{(a>o/v 
c)-Lc} + [Y-cosec 2 {(a>o/vc)-Lc}]-(Aa>/vc)'Lc 
=0 

[0 0 7 3] S3 9ttS4 0©±3l:»Tf. £<SfC 
S4 0{4> S4 10«t5KSE»r-5i:i«»'r*-S. 
[0 0 7 4] 

[S4 0] Aa)[Co+(Lc/vc)YcosecM(wo/vc)-L 
c}] = -coo - AC 

[S4 1] A f/f o=Aa)/coo 
= -AC/ [Co + (Lc/vc)Ycosec 2 ((w»/vc)-Lc)] 

[0 0 7 5] K±»»UfcJ:5C, 'JX>hv>h^)P 
*g§§ 3 0 ©##:^-X 3 1 tmm 4 (C32SS«tJE V p £ 
Wjtobft£#.©#«fl«RSMfc;*A f «. *WV>*> 

S f o«, lIB^t^y^^XC s Ott^y^>Xi; 
MAC \ZitM LT*S««»«it*A f jettSE-fCT 
<5. ±E*^lHl8§gE 1 0 a .hAttStiillSS 5 tt, 

S5IS2 0aSlJ$[/tl-^OT, ±f2%SS2 0a 

«, ±E*a««*fotrai;ffl«»T**»««jR» 
f o s c £*-f.5 s ^a l Tfg£ l t f ummm 

SS2 6fctB*f*. ^^T, ±3*©«t5C±EUX>h 
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-> 9 > x c s cd * * a -> ? > t, aits a c \z it m l- 

S^StfS^tMA f fcl7SgftT5©T> ±iB56SW& 
f osc fetBHtfc, ±f2^A-A->^>7.C s CO + -vA->^ 

> X A CH 16c 2 7T4Af.ni>OT, 3&CQB 

WigipSE po©2ftfCit0Jt-5»l@£^l^O;ft^&» 
2 wp^LT^SWC^fcTS^Av^T.aifcM 
AC<£^tf, ffoT, ±K^Sfi^«, 3#©!HI¥ 

£ 3 ts^m^-E p rosiE po i-jt^j-r^ffiii^w ua> 

si:. 4^©^m* £< t£SltttJ^Ep©»IIEpo©2 

^icjtesj-r^®iti^wb^-z)^^&s:2 w p-r&t^ 

f p £Wf 3ft^S< K£oTJi&ft2?I8£n*:56 
Sn;tl:J;^T, €^WSIJiKcd 3 #©^P£ e 3 £ 

mjtts $^tcss3^©^«^e3 0w 

l^Tte, ±fS'JX>h5>hHSH*«g§3 OSrffl^T 
l>*OT, 56IS8I 2 0 a <7>f£gfi|&ISc£g#tHlS§©#iS$ 
^SI**W5gSBICjt^-5 tiSi < mfe-tZ Z. t *tTT* 

T 3 ^O^m* £ 3 ©SUSSt 5 Z. tifiUGZ. 
[0 0 7 7] &£$-®9^ffl®#ttjg|g«*ffl£&B 

fcZAy bL iNbOs ©¥ffig|-C<&0, 08H i7 

©z^jyn i NbOs £ssm#K**2 tvxm^xm 

[0078] 0 8(1 !37(DZ*-yhLiNb03Srffl 
^Tai^l/fet#©X*ft±OX0*»6OlBPiXfc*W4 

uvm yry?2 7©taME I va 1 1. 56S$i§ 

SCRIflSftfo ^Lfc^77-C*5. ilCT. 56 
«*2&»itt, ®m,WUW2\zWi£Vv*m\\Ltzt% 
©, H»*£H#SnT^fcV»BS«^©£,kT*.&. 
lot, £©BS*ai«tt, X#Wfcaefcfcfl*fc^* 
WV>*>X©£telc«fcoT2ML;-t-5 118 
fr^W 5 (C, D^i7-f>7>7 P 2 7CDffl*mffi 

I Va |H Xtt±C0{4gi3j;-3T^n^nS^-ofc<S 

3#©£fm3s £ 3!J»SS5^c!:S:iLTH5. 56 
tSS8i2l&©5gM;ii£&:«:. Xi±©X 0^e<OffiBHX*t 

T, *S<ftt3TH5. CI fid M#itt»2tl/TI 
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«TK»©ffS*tJP<«:r3T^*fc*i#>L6n-6. fit 
±©£5 Sg-©&te0J©#&^&m$S?llJ£gB£ffl 

jo [0079] 09ii ftmovt&tfmuzmmftm® 2 

1t££<D, J tn j en<DtiLS\z&VZ>ny9'fy7>72 
7 ©m^ttJEV a 2 J0aWC§L&^77-e*5. n 
9*>S9ISa>&.fc3K:. #16 P 1 **Sf«#ti*4 2 ©«6 
4 K«-r5ffi*»6ffi*OSC|^*>oTR«flstt« 2 ©Jf 

*£3^IET*5®«Tli. Uy>?<\ >7>7°2 7 Offi 

tj«jiv a 2 «£©»£■?&* v 2 *m*-r-5. »1P 
2 at&«#sm 2 ©±Effl*offi*» 4 icirts® 

20 »ClRl*»-3T««#:tt«2 0flia*lSlfcJFfffc»*bT^ 
Sfi^TfeoT, 3*CD^«^£ 3*<ftT?*-5^«T 

1 *a;&f 5..»«P.3jft»R*#ra»2®«t6 
4 {C^-r5®^6^©ffilrrS)* i oTS§mft:K^2CDJP 

j*5£3**iETSb^ffi*aTH yyy-f2 7©ta 

TJ^ffiV a 2 liH©mffiT&.5V 2 S:tb73-r-5. J&Lt© 

50 8 2TI1 3*0««*c>*tjE©*«t. 3^©g|* 
*ei#ft©»trctt. n-y^'f>7>7'2 7©tb7J« 
£EVa..©iEft«*R<EUTa*an40-r, 

3 ^©^m^ £ 3 ©lE^s^jgij-r-s z. ttfxg 

[0080] <^m*iE©^mgB>ia 1 o«> ±ab 
fcft^M^*£© 3 ^©sim^ £ 3 iME<Dt % \z\t, m.m 
mmvo-zom^s * tmmmn<n&mm<t>&7z\z& 

40 ^s 3 tmmm^<»Q:nm<t>&o\z&z>z.t&mmvit 

mmmmwte, ^im#:Kio2© 

[0 0 8 1] 010 ©$I«#IBS^]R^B(4, ( a ) « 
ttft f P StfT*3£»«EV P S^M^ 1 0 4 tS'l^S 
®5 OCBIJp-r-SCltlCt^TSI^Bil 0 2iz3ZffiM 
^E p £5S^^-&T. *o±E3E«MEEy P 
50 tLTffl*t^35ffimzl9i, (b) ±ER«#R10 
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2 £^tf#S[E]S53B 1 0 b S«*.±8EXSBtJEV P#± 
f p t&n#m i o 2 ro»ffioip]tl:^lT^ 

«Htt*#*fcT*»aa^*58£"*"*BSS2 0 b 
t, (c) ±m%mmn*mwL$immi<T±mm&®;f 

<t^£ Lxmt}-r^Fummm^2 6 (d) ±sbs 

&tBl>T, ±fERft#B£l 0 2<75#®COfai*C*tJfal-£ 

£ W ?J T -5 ,fc 5 ICSffiK L- fc £ t £#$t <h "T 3 . 
[0 0 8 2] KTM£^T^tt#tS®SMBCO#i 

[0 0 8 3] 010 IC^T -5 ±IE£SI§]S&S8 1 0 

b«. mmftv— -?i oo mi&nmsot, x-^ 

{S?$gB5 5a, 5 5 b, 5 5 c t, a-i)l<6 t\Z lot 
-7 p «lC^fiK$nfc^-^-X<h75:^^JS^l 0 4± 2? 

3cfc±fEi5fS#x-7l 0 Ote. KT»<fc5(^ 1 
<h 0 CO 2 SSIcOM^ S&5xi^JMt^tE®£*lT 

wr^^stt, ±i3^Jimi 0 4t^brciimffKi 

0 2 <Z)-#COSffl 102bA> S^mffiSI 1 0 2 COflfi^CO 
SS10 2 a\Zfafr^J5ft\ZftmmmW2tl. itE^v 
*;MI^0 CD ^Hft:M2 75t^-rs»ffitt. 

±IE«ffil 0 2 b^e.±!2*ffil 0 2 a\Z<Mfr?l3mz 30 

fa<£?<,zftM®wtf2tLZ>. mfemm5 0\z, psmw. 

COft3ggB5 0 att'tzmmz&vTffil&Ztl, ±tB5fe 

ssb 5 o a tf±mmm#m 1 o 2 ©±tBas 1 0 2 a ic 

m?Z£z)\Z®%.-2nZ>. r-^ffi5 5a, 

55b, 5 5 cte, mmtt?— -?l 0 0 CDiHi Oft^fft 

7«lfg|5 5 5 a £-r-7*«8gl$5 5 b«, -tn^ftcottl 

^ftm^T— y i o oroips^^t^fftc^-siotc 
■^^m^T— ^i o os^-n-^nwR^a^tyi^ic 
m^zMfa\sX®m&mzmrt*>nz>. « 

ftgB5 5 c «. ^<D»#R®#^-:/CDi|>l#ftt¥fTfc 
teS^-pC, rt^ffiy£«5 0C9ftfflgB5 0 a t*fftb 
T^m^T— 7^1 0 0 £#r£CDffi;ftTff£A-2>J:5K:[l 

-^SM5 5bH ^S#:-r-^l 0 0£&igbTf9r 

Sc^lHltetT, g§fi&-r-7 p l 0 0 ttO&^mzffi 
^roxkf- FT*fT$-tt^« ^c-e. ?-:/G9#SB5 5 

a a. ^m^?-- y i o o o&mm i o 4 csrra— 

7— 5 5 btt. SittfflKl 0 2(C&t3. 50 



®ffl¥8- 7 5 8 0 6 

it? 

[0 0 8 4] n-f JU6K-1'>^i'^>XL*^r 

U _hfB$J5gaffi 5 0 5 lc%R 

an. j t<DttH&&±MiT-'7&ft&5 5c\zmmsnx 

vj*. £U:©J:5K:#SIhIK»i 0 bte«/£$n&. S 

-7Mi:»«3nT, ±fs&>j£mffi 5 o ±s3x-7 r 

£M$gS5 5 aSr^-UT^JUKl 0 4 fc£«*EEV p£Bl 

jn-r^ctiCctoT, ±iBa>j^mffi 5 0 t±m^-7& 

5 c ©fflfcttirraSiWMI 1 0 2 roft/JMBtt 1 
0 2a fc3£«l*#E p ±EX8WIEE 
V p t UTftffl&W§§ 5 6 CtH*-r*. 

[0 0 8 5] U±<D£5izm&lt<nit&M®&®l 0 b 
(C*^T, Sl^««5 0O*«M»5 0 at, MHO 
4 t, ±f3ai|^Sffi 5 0 CDftSggB 5 0a i±fB^«M 1 

SB^^^->^>XC s tilB^'f JU6«LC*gl3lKS 

nr. fES§§ 20b *«^-r^>. 2 0 b », ^» 
^ai-r^j;ptc, +wv>*>xc s©&fcc*tjftbT 

K2 6Cfflin. F MSbIIhISS 2 6 tt, 

nfc%s<i^^«^bT«iim^«:fiffi^m^5 6tzffl 

AT*. &ffi^till§5 6«, mX\iny?-(>7 

>^2 7«iTM$n, ±IBa>yi7-f>7>^2 7 
OfflASffiVa., Va 2 ^<E>&4£ffl^T&ffl3l<i>£i8 

[0 0 8 6] JK±C0<t51C«fi£$nfcSllt^fB®^ltg 
BlC*lr»T, 3^«iH9* ! . ±fBaiJ5g«®5 0 i. ±IB 
x-:/£&SI$5 5 a£tf-UT&JIi8ll 0 4K38*«£EV 
p^WnciWoT, ±fBffi3£H®5 0 t±E5r 

-y^SS5 5 c©ffli:Wt5ii#Ii 0 2©$&/j> 

0 2 at-3Sffim^Ep$^^$-ti-^t. 12 1 (OS 
*ll»©RWIwfi^T±ai//t:«k5K, ±f3%«S2 0 
b tt, ±fB»/jNffi« 1 0 2 a © 3 e 3 t±BB 

32St«)EV p (Cit^Jb75:gil?: : tU^^±IB^&m f p 

m a s*<3E coHgc CO t#, Tftfc-fcxv^Mt^l co 

fi:ffl^<J>(4^T$.l3. ±IB3^©S§m^Ej*«ftC0*a 
Ot*. -r^t)^T i > ! ^>'l'«^A5 0COt#(C«. ±IB^ 
ttft f p**t4OTCDi>Wl^tOti[i8*B0"f* 
So ^(CFMffliSlHlSS2 6«. ±!E3Si5iI#£:£8SUT 

±.mwi^m 1 0 2 a co 3 )komw$ e s t 

jBEV p KLJtWUfcJRIBS^U^^ilBXSSWEEV piR 
6 tCttti^tllS§ 5 6 tt. ±IB«il|«^S:^lSi6: f P 
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JigEIS/hfctt 1 0 2 a © 3 &<nmm& £ 3 (DIEM. iCfcf Jfc 
L-T. O#Xttrc©ffiffi«i0€taS"r*. ftoT, ±12 
f-^«)$a!5 5a, 5 5 b*im€©Xtf- KTEHg-f 
SCilCioT, ±IE^«^^-yi 0 0**fr£tt, 
±BB*/h«*l 0 2 a<0ttfi*0&SE*.T±Effiffl3S<(> 
£&fcti-f Si.ifC.k-oT. ftflt/MKB 1 0 2 a © 3 #© 

EitfT**. ±5EbfcJ;5ic3^:co«*^£3 

i*i*wts^afcw*i/. 3&©^m*£ 3©^©ffl 
». &mk i o 4^e.ffitett®5 o izfyfrttfa&trr 
-T^to-fe, ±iaftft/h*«i 0 2a 

iio2 afcjt8sm»*«58*-r*«k5t:±iaaii3e«a5 

0 £±E&JR|R 1 0 4 fc»«Mtffi*BJftrt-.5fc£0>#« 
[0 0 8 7] <S&X©KlS£«O0 1 1 tt. SgX©gSS0iJ 

©sf*flMe«Bito8«©*j*£s-r:/D y ^ bit**. 
m 1 1 co^-cosiji^jcoM«^fBiiK^g««, m i o 

©fSffl[slS&©L Ci&iglHl&lCftxT U X> h 5 > hS!£ 
JF9AS8g3 0 £«*.T#«[5]i$g& 1 0c$«^Lt:i 
£W«fr*. Ull l©UX>h5>hffl«glB*«»3 
0«> !2 4£|g5IC:^LfclfS-©iy60'J© l JX>h7> 

hi!^)P*iisg3 o tmmzmtftetiz. &-?t. j—zr 

«JfgB5 5a, 5 5 c«. Sffilfr-^— yi 0 OOlSiO 

o, J e-n-i?n©$ft*^a;#:-^-7'i o ocoin^ipjiiqzfT 

©Sffi&«gB3 3(C*f[6]UT, ±E&Bttttffi3 3 t<D 

mzmmteT-zfi o o ?\z\Efcaimizwi 

mt\Z>, ^-LT, f-/ftM5 5a, 5 5 c tt. 3f 

[0 0 8 8] gjfc, 329S«jd 9 ±Ef-^«»«5 
5 at'Jx>h7>hSJH*lR8g3 OCSMEVpfi 
EMDT SdttCj^T, 5fe«g|53 5 t^Ml 0 4K!* 
R3ttfcR*#K 1 0 2 0)!K/J%flW 10 2a tSM«ffl 
SB 3 3 t^^^ 1 0 4 t#SKSnfcK*flc«l 10 2ffli 
*102b fc£flit«^E p SB±31t-5. £££ <E>{C, 

%— <o^mm<om%w^M.w^w\z^x. 0100 
mmmmm.i&mm<D®:m&m$s 5 6 c«at. □ y * 

7>7*2 7 a ^ffl^mffiV a 2 cD*.*it£i^$nsJ:'5(c 

$j£$n-s>. *ig[eissgBi 0 c huv^^vjy^2 1 

&Hk9YV>mm*. iiSCBl 0©S§«#E®S£Rgfi<!: 
[0 0 8 9] JK±©£5!C$/&3tt/tJgX©^3S0iJ©I§ 
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nmmffimmm\z&^x, ±bx»«H9*«, ±bu 

x>H5>hS!fflB#fRS3 0if-/«»»5 5 ale 

V p STOaTS £. ±B|g«fflR 10 2 
l«10 2ai, I«i2b (C^^mi^E p #3fi£T 
±IB»/Jn«« 10 2a i±B*« 1 0 2 b tt 6 fc± 
E3E»*# E p fc cfc o TBm*«t3Wb t * / V> ? > 
XCs, Cg^ffctS. 
[0 0 9 0] ±B'Jx>h5>hS!£lH#«S3 0©# 

mmi&mt, ±aoj;5ictt/WB*i o 2 a©£§m*© 

5. UttlCioT, gSS2 0cH^/^>7Cs 
$S£-f*. fiE^T, ±Ex-7*«£fgB5 5 a, 5 5 c*! 

Hef-s^ttctcT, &m&7—7i o os-e©^ 

^fatCitfr^it-T, ±EI&/hM«U 0 2 aO&f« 

^/Jn«S« 1 0 2 a © 3 %.<DMm& £ s ©Eft £±Effl* 
«ffiVa2©IEftC«fcoT*iJgiJ-r*Ct«tT#5. fte 

±at©<±:5!', : fv*)]/mmztti&i.tz±.m&ffi 
[0091] m—0mmm<Dmm#fRmffi&%m\z&^ 

Xit, ±B'JX> hIJ£JP*yiSg3 0 SffitiT^ 

£©T, ?£Jg§g2 0 c ©3?iIJ13&2gc£ia 1 0©jSffllU88 
©St«#B»&lRgfifc:Jfc^5 1 M < KJTT 5 C t #7? 

incioT, <-r*ci 

J0 [ 0 0 9 2] H 1 2 fi, ^X©§|iigW©SI«#«E®^ 

0 0©X^- KWec?)IE«iD7^-1'>7>y2 7 a 
©tfiAmEV a 2 i©05^^^-r^5 7T»5. £ £ 
T, ±IBUx>h7>hffl^m*jg«3 0©5fe«|«3 5 
tt, itSD^l. 6mmOPJ»JC?a:*«t5«ljSSnT^ 
•5©T, ±IB«S«#7 t -^'l 0 0©X^-h^e>©ffi 

±i2Bffi-C<&5 1. 6mmf|fii 
fco HI 2*»6W6^«fc5K, ±f2S§*#:8l 1 0 2 © 
#TS^fli©fS]f?^ P«#:mi 0 2©^ffi 1 0 2 
^ *>mm#&l 0 2©gffil 0 2 cfClSj^^^InJtC^ffiffl 
3I$nTV^«^T«, □•>^'T>7>7 P 2 7 a©tH^3 
ajEVa 2 (iftT*oT. »ffi©(p]^*i, ±fSSffi 1 0 
2 c^P»±iE*Sl 0 2 d(C(R]^5*-[aj(C^Ma*^ 
ntVJ50iTlt IDAIEV aztelETife-S. «±© 
<t^l'< mx©J|Jfi^©s|«^E®S!^BSttfflT-5 

>^2 7 a©ffi^jmffVa 2 ©IEft£L.Tai^$n-S)© 

[0 0 9 3] <« = OSIJ|«>Hl 3«. ffiOJSfflWr 
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ftjffl IT, ±.mffim&UW 2 03l£*»**fC*lt*#* 

[0 0 9 4] ETF, H®*fflV5TSB=©5llt«l©#*» 
i£m»]£g«©*l&£tKH;]TS. 0l3ic^fJ;p 
C. KW3taiS»6 0tt, *t^«lt, U— ify JO 
-f*-l*2 1 t. 3ZffinW.9t, A-7S5-5 7 
7*-*7U>X5 84. 1lffiK7£. &«f|ffilg|5 2 5 

2 114. Br£»ft©3fctf-A£«£l.T. SK3tt-A 

3 bTS§«ftliW 2 ©-^T*5ffl*S« 2 a © 

mtt4fcfci*aftT, ±ER*#tt»2fcl 0 0MHz i» 
?5> 6 1 0 0 0 MH z ©m©Bf£©W«*€*rr-53!3ft« 

Evp^epin-r s— t?. %&$iffi.m!£v pzmmm^t 

LTg£8 5 3 b (CtH^f -5. A-757-5 711 !✓ 
-1f^-f^-H2 l*t»*f-63ttr-A*t7*-*^U 
>X5 8 *^l/T±BRt#BR2Cf***2 a©g 
ffl(C*^?Ug-r^«t'5lcSiaTS-77. ±Ba»/h*«2 
a©S®»C«fcoTSit$nfc^7*— *XU>7T5 8£ 

*SRs*f«s3t«sE»s5 1 \zmm-rz. h^t, ± 

-Aff^T&£. 3tmfgg|g§5 ltt. \J]l£tlZ>KMyt 
T»*itt:-Aflr^*3t«aSlbT, ±EX«E«EVp 
£Ri;ffl«»£#U tfo±E3S«E«jeEVp<0««fcifc 

*8 5 2 *ttu-c«««*8ia« 1 0 ©*i£g§ 5 3 a k 
[0095] ±E**«7tt, ^At^asi*-*©* 

fe^iZJ&gLTlrYrtz/frSll tf^-f*-H2 1 

^6©^H-A©fi8it77|6]tC^LTfiit^7j|Bll?1^7C 
7jftxte2^77ftc»$)£it5. ^t^^Wi*** 

l*7c77(^XtS2*7E77[a]tC^l(j$ns < , 2 
5tt. ±EftH?«^£R£rs<fc£fcK.-SRttl?«^ 
»C^U±SESI«fl£K|sf2©fflt/hffi«2 a ©&»(&«£ 
^Ttt««^£SS£LT3i*fW»ffl5 2 
[0 0 9 6] S fc, mmfl^MSSE 7 0 ififigl 5 2 



#M¥8-7 5 8 06 

fc. »«»««5 4t. S-&gg5 3a, 5 3bi, 
7-f>7>7"27t, gfliW2 8t, t^X^W 
2 9 <hfCckoT*^$n^. ^g&fSSg§5 4te, _kE£ 

^mm v p owr*fl«* f p ± Dffiv»Bf^<o»««s 

5 3a tm-^Ss 53b S^taTjf 5. 5 3 a «. if 

•»5 2ii>50t«fl<»t, ±GAff9BSfir^ea«l/ 

5 9 aKttiTJ-T*. ±E»«aai7* JU* 5 9a 

T, Dyi"f>7>7'2 7©i8fT 1 Id Hi 73 T 5. ~7j 
^£2g-&LT> ±EaW«*©fllSftf p£±ES*5B 
T, ±E^«®iS7^;^ 5 9 btCtHTJ-r-5. ±E#tt 

£-t±T. Oy^-r>7>7"2 7©«f T2l;UJAt5. 

□y?-1'>7>7'2 7i, t^JM2 8i. 5* 
* 77"K 2 9 tt. m-©SIJS«3J©#^g|«^ai?gg 

[0097] a±oj:5fi:**an&»HflD*j»«<o# 

k*-A£IWt5i, ±E3tK-Att±EII*fl*SH2 
0*/hflH«2 a©*BTKIt3ns. uCtt±ER* 
#ttfl2<&3K©£f«SRtt. ±EBItt#tt» 2 ©B 8f* 
nSflJUTSU 2©±5fr*t)t*Clt^T^-5. g-fc, 

( t'©««*e»*ffl^Tft4 3©«k5fc*t>rc:t*«T 
[0 0 9 8] 

[JS42] R= "{ (1-n) / (1 + n) } 2 
[I&4 3] n=v r (e s/so) 

[0 0 9 9] Sit. XDSmiHgtioT, igBjmS3i: 

ma 4 tc^&& f p swr -sjEK^TS-ss^mffi v p 

SrEPIlD-rSt. ±IS^m#:tS^2©jf$7j[6]t¥fTlC, 
±E2e«E«EV p ©««tCjt««ILfcfi*t±E3?«mJE 
Vp©H«ft f p£HUW«R£*T*IEKttT*«X 
I*#Ep*»4t5. ^ni:<toT, ±EJB#r*nt 

-a. s«mEEvp««BiiiianTv^v»t*©a 

•BSm#tt»2fc5SEiK«JBEVpii«HIlnianT^ 

5T?**5-rcii^T€r-5. 
50 [0100] 
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[ft 4 4]n = no + An 
[ft4 5] R = Ro + A R 

[0 10 1] &(C. ft 4 4T«Sn£B#r2£n tft4 5 
[0 10 2] 

[ft46] Ro + AR = {(l -no)/(l+no)) 2 [{l- 
An/(1 -no)}/{ 1 +An/(1 +no)}] 2 

[0 10 3] CdT, ±IBJBSf**fl5*An<nD*0 
Jffl*f**fl;*An<lT»*©Tr. (An) ! = 0it 10 
SCi38«T*6. *£. KM* Rett, ft4 2*»6W6 
*^ < k'5fC, jB*T*no«JB^T»4 7 0«t5C3S*JT 
dt#T^3, K±©^t*»6»4 6»&©ft4 8©<fc 

¥»lAR(i|4 9, ft 5 OcDJ;oirgt>T^t^T 

[0 10 4] 

[ft4 7] Ro = {(l -no)/(l +n»)) ! 
[ft48] Ro +AR = Ro { 1 - 2 An/(1 -no)- 2 
An/(l+no)) 20 
[ft 4 9] 

AR = Ro{-2An/(l-no)-2An/(l+no)} 
[ft50] AR = -4Ro An/(1 -no 2 ) 
[0 10 5] jS«««3t*«4fc£SE«£EVp . 

2 a fc&fl«#E p t. ±lE£SMt#E p 

e so t-ts t> mmm e s «#:©* 5 1 -estrr;it 

*t. s««ffiVp*»HW)nsnfct*ojBSf*tt. ft 5 
2 ©J: 5 tc« t>"T r £ #T £ 5 . 
[0 10 6] 

[ft 51] es = eso+Ae 

[ft52] no+An={(e so + A e)/eo}"' 2 

[0 10 7] S5 2l:*HT. Ae<esoT& 

ft 5 2f4ififfilSfflViT*5 3 ©«k3 
£t#T£-5. ft5 3K:*3^Tft5 4TSSft-5JBiff$s 
n.^l^ii|f$MiAnli ft5 5CDiolC* 

[0 10 8] 
[ft 5 3] 

no+An = (£ so/£o) 1/2 { 1 +(1/2)(A e/e s.)) 

[ft 5 4] no = (£ So/£o) 1/2 

[ft5 5] An=(l/2)no(A e/e so) 

[0 10 9] Sfcfc. ft 5 5T*Sn5B*f*^{bSAn 
£ft5 0T**n«S«t*«ft;JlARfcftX-r-6t, E 
WTOfcSA R «, #©ft 5 6 TSfc>?W?€£. 

[01 1 0] 

[ft5 6] AR = -4 Ro{(l/2)n(A e/e So)}A 50 
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n/(l -no 2 ) 

[0 111] *&, &»©J:5K:» iCtlWSftlA 
ett. l#©«^ft#£ftTifc5#-;/<^X£ftr t2 

ftr «3^0^|«^E,©-aTa&i3, ±fB#-5£ftg 
tt4#C©BMMSe<0-aT?**. ftoT, 

£ftr t*-fe&g\m®B®n&<D-m-e$>%. 

T&£o SSC, ^©ft5 7-C«$n-5Sim^'fb*A 
£ Sfl3V»*£»5 6TS3n5£lt$ttiARH ft 
5 8 ©£5 KS^T Sfc^^lC, ft5 

8©jR»*£fl;*ARtt. ft 5 9T«£n3£fiS*#E 
p fcJfcWT SMWMtARi £ft6 o-r*$ns£ 

SK^I* E p © 2 *C JtWT -6E»**fl:* ARitfflU 

at. *6 loisca&b-riiijOT?**. 

[0 112] 

[ft57] A £=-(£ so 2 /£o)(r Ep + gEp 2 ) 
[ft 5 8] 

AR=2{noV(l-no 2 ))Ro(rEp + gEp 2 ) 
[ft59] AR, = 2(noV(l-no ! ))RorEp 
[ft60] AR 2 = 2{noV(l-no 2 )}RogEp 2 
[ft 6 1] A R = A Ri +ARi 

[0 1 1 3] ft 6 1 {C^TctsilC, SM«MARB 

£ffrtm#E p \zitmn>mA r. tsssm^E p © 2 m 
(cjt^j-r-£>^AR 2 ©?a©^tc*$na. ffi^t. sim 

^IS^ 2 <0lR/MK4t 2 a OjR«t*JCfls*A R tt. # >y 
;PX5gftt£Si£m^Ep©»l6E po fCittflt 

^fcSARit. #-Jtft££K®#Ep©»gEpo© 

2mzttm? *««e#b*o««a*2 « p$tu 

t±gEE3t$s£fl;SA -r, t»j6UT!ME*««fl2-r». 

jgfttxssmffE pofi«Ep.t:it«i-r-5iB**irb 

t, *-^fttXS^*^E p©«iBE po©2^(Cj±0iJ 

[0 114] ±IB^f|^mg§5 ltt, ±E3t«gf3£n 
i#Ep©IISE poKJtWT*fi«S#U*>Oft«» 

ftt^site^E p©»gE p»co2mi l zitM~rz>Mm& 

* L!5>oft»tt» 2 to p tft<3% M»» f p ttt5« 
*S4S$tI«aflH»K*l(lbT, ±E*iH§§5 2£tf- 
L,T?l-&§g5 3 a Cttifl-f *. ±E*M£8S5 3a(l JD 
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WTSft^Sjii, ±i$Lfe«to(3. jj?y^r;p*j£Rt 

£StS#E p©}g(|IE pofcJtW"rSlB«*^rUTV».5 
cot, J§0i£& f p &±GffffKSHt^0!>llttft«!)S<DA 
ftS^-Tafi^fe, ^'7^;uxjtS5:t^i5SS#Epro 

[0 115] -^S^S§5 3 b}3. AASnsl^ 

^jS&^ml-t. ±tE»«fflja7w;^ 5 9 btm^r 

4. ±C#«aii7^;U^5 9 att. ±ESflHB^©H 
f p £±ER«fBi^«S<o?a<he©««R£^ 
5fflf®5-&*^, ±Ea^flre©H«* f p£±BJ* 
gEf§SJ3&»©M©/i]ft&£#^sm^©*£jI:ig£^ 

[0 116] D«;M >7>^2 7tt. SfTlA^A 
±B»*«^©H«« f p t± 

■^THMMMfc LT, ffi^gff | Va | s ind) 
T3*^-UT*3RIWWffl2 8K:a*U ffi*«JI I V a 

I c o s <t> £>$?T 4 UT&jSfflfMB 2 8 (Cffl^f 
*. f p £±EJBffiRfim^0ffl&S:cDgrajq» 

ft*#T*«*tt, #ydr;i<;*jeacfc3*»«#EpC!)fi 
«E Po(lJt0iJT-5S'liS2:*bfcfi^-C*-5COT. (±1* 
«JEVa, ttB^«JEVa2«^. y ^;i/7,^|g:i32^*^ 
E p©igigE poKJtWbJi^JEJcft-S. 

[0 117] Jfcfc, ^ftf»ffi2 8«, A*£ns*JE 
Va, , Va 2 *>&ffi.ffiS*t«EE I Va I £»#L 

a.. , Va», I Va I fc. ±Btt***©35#&» 

9 H&KfWftfflS 2 8 cofg^lc^o T, 2 ©ft 

SlZtt&ZttT. SJEV a , <fc V a 2 i I V a I t±E 

[0 118] ^±»ML-fc«t5lC, fttf-A£B8ltl<fc 
SBJ«ffi3 im«4fc£«E«BEVpSBWllll,T. 
HAi^ii** 2 CO«/jNffl^ 2 a IC^tt^E p 
-Si. M/M«2alt X**n*31£t;-AS±E«/JN 
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f ps*r<5«^K:ufc«toT3ia[«Bisnfc3ttf-A 
Sep $ n«:3tt t*- i±mnzytnm& ut±e«/ws* 2 

a ©# y ^r;PXje»t±8ES!«E«fiEV p OfBffilCJtffl L 

7>^2 7B. X«ff^lCX^»T±G«Aff-f»«nn 
SiE«JIVpCOgilig|citC3JUfcH«{I^^ffl^T-2>. fto 

±EjSy^r;PX««c«, 3^©g|S^£3i:llD< 3® 

t£oT. ±Sa#y^rJl'XtScfflffl/M^2 al;*tt5l 
[0 119] K±©»=0*««K:*t»Ttt. ;U&&f 

5 craj&LTfccfc I,*, «±©<fc3tCbT> 3t 
* ««T S C t #T € 
<5. 

[0 12 0] <SBP3©*ifi«>BI 1 4tt, ^E©g|SS0iJ 
JX±OJ;54Ml:J:t)T, ^HjmS3<hSim^ 

2 4 a 7 a •BasiKtT 

Sdt^#®itS. 

[0 12 1] ®B&ffltiT^Eg©||Jfi«a|©#i»^ 

^s«te^g©«^^i5jBj-rs.. mra©njE«Bj©#^ 
iMWHtsta. lai 4{c^ri^ic, mn©^ii 
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~*m *-H2 1 t, 32K«S19«i:, HMfl^at, 
ffi«$iJTO2 5 t, ^*^$i§5 1 i*»6**ail3tt» 

T»|g$nT«fi£$ns. U— !f 9<i Y 2 1 fit, Bff 

rats. sadism*. ±fBSBjm®3 tSBj«®4 

a (C/UiSft f P * WT*a«E«BE V p SrEPiDt 4 H t (C 
T, ±Efti£»f pfit, 1 0 0MHztf»6 1 0 0 OMH 

ft£-Afi^£ft«^&bT, iESHWIBEVpiHi; 

2 £tf-LT±f3if£S§5 3 a.fcffl*-f*. ±E»fJ«&7 
ail, 991tt*&ttD. 2r-€-<D«S±C 

«iLT§)tu »?imim{2 536»s©«m«^c 

-A««Ba»an*Rm«B»2©«/jNflW«2 artU&TC 
^[fi]X«2^7C^[6]lC^g(i$n-S<, 11HM2 5I1 50 

b±ER«fctt»2©«/JM6«2 a©*f«MfcB«*-rtt 

C0122] &>±<D&vizmf$,2ntz, %mommmv> 

K«HtW9C«fcoT. SW«ffi3, 4lc£2fft*i£Vp£ 
Wiliest, ±E«m#:tt»2oaiS^i:Wffc. ± 

E5Sj««ffvp©fi*fcjt«jufca«t±EX«mEv 

P©W«ftf p£Bl&H>KRfc:rrsX*«#!tEpfcB 
*-T*. uhCioT, ±S6COcfc5(C. Etm&fblA 40 

SW^Rtg|«#:K^2 0^0SS^Ti:©Wtc(S > IS 

*«fl:*AT©iijttt, »6 3ic*-rn«««»*. 

[0 12 3] 

[ft 6 2] T= 1 -R 

[ft 6 3] A T = — A R 

[0 12 4] ft6 3 t»6 l*»6«i6*»aj;3fc, ±E 
Sjfi^'fbSATtt, # y^jPX^ft Ep CD 

fi«Epot:JtWr-5lBII*#U36»"3ft»jS»ft)pS* 50 
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50 

E p <D Jgrpg E p o CD 2 £ \Z it M? 5 &IB £ # b O 

mmmn 2 co p s*bTX#wt:«fl:-r*aawi*ft* 

yy^X£»i:£SiE*#E p©««E p 0 filtttfij-f £}I 
US* bJ&OfcBHSR co p -T&fcj^&ft f p £^Tf £ 

jtwr*««*«"i/^A«j«ft2»prft:t> , 6fflafk 

f p£*T*m*fc£-3T3B**H3ftfc3ttlf-Afl« 
Tabs. 

[0 12 5] fiEoT, ±Ettfcr-Afl*£tt«S$»b;fc 

ir. stft^K^ 2 ©3toaa*T*tHnoan-6«»E p 

[0 12 6] a±®HDO£JtfflC:e4frvrtt. JU&ft f 

3893 fit £nfir EST, fl*lrt>2x f pT&5gipfg^ 

[0 12 7] «±©»=fc»n©iOM!fcj3Vvrtt. D 

£«I8'J bTBUMWStt 2 CD^/Jx«J® 2 a Icfctt-Stfy * 
;i/X£ft£PJjrt5ck5fi:bTfcJ:^o C©*^C*^ 

ooo mh z ©Misfts#-j-*«^©a»ftaij£-r** 

J&ICcfcoT. *y^;^«»iSE««*EpOSSEp 

««rr*;i *&, jiesft2 f p^*-rs 

[0 12 8] <mHro||MiPiJ>ia 1 5«, ±Kgc0 3^C0 
Rfl* £ 3 t|l|«fC^im#:M 1 0 2 C0^S©(6]^{cJ:o 
T# y ^;UX^ft r ©jEAatRCT* C t S^Jffi b7tB 

sraiiikMosimmBftfn(tts®iai«]'T*««. 01 

5 ©^«#:E®Km^gtt. Rt#f-7"10 0t. U 

^i/>X58i, szmmmst. 5 a, 

5 5 b, 5 5 c, 5 5 d 3t«^m§§5 1 t. fiffl^ 
US 5 6 tfcioTlDSSftS. Stm^^-7'10 0 
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±(C I TOncif©SBJ«Sl 0 3*«m/t?i"J> 
±EA-7 5 7-5 7i7*-A71/>X58^l 

t. mmytv-k&mnftmi o 2©-«^T*s*/h 

S^10 2aOSIlcMn. HCTT, 7*-*XV 
>X 5 8 14, ±Bft ti-A£«*#4t» 2 ©»/jNgl$# 1 

o 2 a fcHMfrftj^caae-r*. *&. 355^*^ 9 

it, f-^«»f5 5 c tx-y«»«5 5 dt&fittt 

EVp^sua-r^cifci^T^ ±egra#n 1 0 2 © 

flEVp£MMB*itT{MfMfttti«5 6 KfflAf 5. A 
-75 5-5 7(4, -W— If^-f*— H2 1 #s§S±-f Sft 
tr-A*»±EB«#K l 0 2 rott/hfi* 10 2a coaa 
t«WS**J;5fcaii-J-*— ±B*/h«« 1 0 2 
a©^®lc£oT£#t£to;fc&7*-;frXW>;C5 8£ 

*-*3ttr-A«^*3iie«*aMi5 licuMrt-*. z.z 

T. ±EE*ttttt, ±IESE«E«BEVptRIi;H»»S* 
U *>"3±CS!*«BEVpO!)SMiK:it«|UfcJMI«irr 

T*S„ 3K«XiW5 1(4, A^ft&SSOtTcfcSft 
K-A«H»£3MHE»l,T. ±BSaMUEVpiWi;» 
ftgcSWU 3fl»t3±C3!9WlEEVpC!)JMBfi:Jt#!b«:l{ 

5 6 (cm^j-r-So 

[0 12 9] x- 7"&}$gK5 5 a. 5 5 b, 5 5 

c, 5 5 dtt, *tt*n»*#^-7*l 0 0©«J:?)* 

7*fiS#SB5 5 a if-7'«M5 5 b«, -eto-^n 

c, fr-Dffim#f—7i o o Sr-^n-^ncon^ffiT^tj 

J:-3CSV»C»lfllLTiaC?r«BK:R«*6n*. 

r— 7*«J$»5 5 c £t— 7*ffi&gE5 5 d(4, 
■ZtKOmmnitf— 7*1 0 O0itS7J[pjt¥ffH^:Sck 

sc. 7"i o o s-en-enoRj^wifj* 

tj-ct^ics^tc^^LTiiite^tiett'sn^. ±b« 

*#T— 7*1 0 0(4, -t0»S#faa«#fcjfc£-A©llH 

7*1 o o cDftf^faT-jtfTW;:. S^(c-e©6^7j|fi] 

T^©Mfi|^ltBinTM^T^7 1 -7°«jtei55 5 a. 
5 5 btf- 7"ffi&g&5 5 c, 5 5dl:ioT^$n 
•5. d £X, t— 7"«J#SB5 5 Cf4, 111110 31: 
tt«W"C**b. r— 7"«}#gB5 5 d"4, &KSgl0 4 
-?-LT, x-7"«JfgB5 5 air 
-7"fi'»«5 5 Mi, Bia^-T"! 0 0£&a£LX/?r 
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XHPIfcLX. Wtflcy- 7*1 0 0 **©*#*[RlK3fS 
<7?7,tf-h*T^fT$-&^o ft*l&ffi3§5 6«. 

«Attnyi"-f >7>7*2 7S«^T*J«Sn. ±ED 
>7>7°2 7CDffl**£EVai. Va 2 ^£>&4£ 

[0 13 0] K±©J:5K:'«jf8Snfev 

sim^SHSf^^fsic^^T. ±esm#T~ 7*1 0 0 

K. fttf-AfcflW-rs^ ±Efth*-A(4. ±BB« 
AflMItt, ±kEcdJ;51C. »«*natlfc3tt-A«^ 
[0 13 1] ±E#«£&S§5 1 (4, ±IH3ftflE«nsn 
t#Ep OfiifiE po tJt«"r-BS***L*t3«JH* 

*ft)p-rj&:to-fe««ftf p&-fir-r*«^t, 

£iffi*#E p cd fiffiE po © 2 «fcJt«"r L 
2 co p-T&:b-&/i]?£& f p S^frTSff-Sf £ 

^rtr«ftflr^t*»i/T. ±!Bfiffi^aisg5 6irtb7j-r 

^ *. ±Effiffi*tH«5 6J4, SJpfi^KaS-^nraK« 
E poKiifc«'r-6iB«*'*l/^AH«»c l ) ptati^ 

/ufe& f p£*-r?>m^rofi:ffls^{aLTca7j-r-S)o n 

-T, IS 5 9 ICiHTn.ttl ±0**«/»OTf±E#y 

p£#T£{t^£S^«^©ftffiMcM;i7r{c&.5>. n« 
(C, ±E#ydr;i/X3t«r*tft©t*. ±E««» f p 

50 -jHr?&A*&S9ff*offiffiii*tt0T&«. r&to 
xttootn^fflAsn-s. ±Ef-7«s 

SB55a, 55b, 5 5 c KJ:oT. ±E*/h*ttl 0 
ioT,. &3S/Jn««c 1 0 2 a ©# y tr)VZfe&. r ©lEH 
•4 to "6, ±Ejpy^rJ|/^3£8kOiEfttt, ±E«/WH«© 

ao»«orti*-fe*ai'r*i:t*«*r#. ±ERi#f- 
40 710 o ciaisnfcTy^JH^^iMs^t^T 
**. 

[0 13 2] «±©»Ero-*J6«Ttt,' SW^TS-5>t 

[0 13 3] £&, ±j2g©^-t^E©HJi£0ijc7)iim^ 
E®-g«iSBtCffiffl$to-2>5tK«#^^f4, WAtfJKT 

(a) PbTiOi-PbZrOi©Hi#tWPZT 
50 «!(Sf 0 
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(b) PbT i os-eaatts^^wa. 

(c) PbZ rChTSS ns^Jl/a 

(d) BaTiOjtMtlWViA'U'JA. 

(e) L i NbOs-eS^nS^sj-^&iJ^A. 

(f) f& (Pb) , 7>*> (La) , ^;H3X-7A 
(Z r) , (T i ) JSCD@^#Tfe-5PLZT« 

ft. 

(g) b'XVX (B i) , j-bV<yi* (Na) , 19 (P 
b) , A''Jr>A (Ba) %<Dm®#T$>Z>BNPBttn 

IfctiXUT^ (PVDF) , 7 7ftfzU7>tZ77 
ftlfl'X^ftl^, ^-WfcfcfxiJ^ilH^WfcX 

[0 13 4] ±KBO^-<h^HC0*iS^J©^tt# 
BftKlfcSlIfcfcHTtt, RS#t— 71 0 O&RWz 20 

ft, *%B^«^ntcKe-rR^ttro^s#:^^x^*ffl 

[0 13 5] 

*-r-53S^<f^^SliPU, _hB2:3©«ffi l t:±ER«# 

ffi^&H«RttHUT. ±B3Si««#©HSft£±ER 
«ft«^«tH;*jU ±B«»flW::S:?^T±BR«ft: 

©«/j^«©#*ugR**6ajj£-r*. cntc^oT, 
[0136] sfc, ±cmi<o«ataM*f»*»6a:-B 

T, ±E«/jN**0*BfcJ:r3TSItSn*±BBI«# 
±E««flWfc*"2V»T, ±EB*#©«/h«W©#« 

«?R«**i«rr4 z tft-v%z> 0 

[0 13 7] Sfc, ±IB5!:SfE«*ta^t»T±E««« 
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5k#r*ctj&«r*40T. ?iw*ii«¥0!>m&wk€ 

[0 13 8] ±B»2©*K*«±ER*#©S! 
2 ©®±^^Sf -Settle, Sfctt. ±E3telSlf#aK 

S 1 ^7C*(^X«2^7c;^lRjT^!!)T4^»j^©$fflA 
&©T. ±ER*#©*/W««©(i«*g*.T±Eai£ 

©ffl#lftfc£{fc£»rf<5;iia*T€.5©T, ±ER« 
#©#ISJgR*MS©ffi*f«fcS 9 uoftlBGilaZ £ tft 

[0ffi©ffi*^lftBJ] 

[01] 

&©*f££^-r 7 a y £ H-C**. 

[02] H10Dy^<>7>!/2 70E>nWft«A« 

[0 3] olHKflo#fltiPRWM 

[0 4] *X9ibfl(«£-0^MO*«}n!«*a 
J![««OUx>h5>hfflfflR*Ji«3 0©»r®^T* 

[05] H4©'JX>h5>hS!2HH#iRS3 0£R 

[0 6] B4©'JX>h7>hS!fflH#«S3 0tf»R 

[0 7] H8©SJ5feilS*Sr#*fc»teffl^feZ*s; h 

[0 8] 0 7©Z7jy HL i NbOi^^^Slt# 
fSft 2 IC 43 -5 X (ft_k© X 0 ft ■=> ©SgH X \Z £ 17 -5 □ y 
i^<>7>72 7©W77mJE I Va | i, fgigigi£<&© 

[0 9] #«©tt!Batftfc*»«£tfT*R«#tt*4 

36tt«T***n*neD«Btfcis»* □ «/ ^-f >7 >zf 

2 7©m*mj£Va 2 ©SI^«Sm&^T^5 7T$>-S)o 

[010] 0ioit *xnicfl(«#tt»aNmm: 

[011] ft=0JtttM®R«ftraiEttl6S0Wj& 

[012] 8=Ojmtt0RR4HBMraKR0M£ 
^JTS-5R«#:7— 71 0 0 ©7.^- h^6©KBI»C 
c&ttany^ >7>72 7 aOfflAtBE^iti/7 7 
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[sis] «s®iBfefl0Rtt^Mwra8Ba*ij& 
[ft^roiBiK] 

1 -*-Wt5/*«, 

2 a, 1.0 2aH 
2 b, 1 0 2b-f 
3. 4 a-Mftt 

7 a 

, 10 a, 
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4- 
5- 
6- 
7, 
9- 

1 0 

2 0 
2 1 
2 5 
2 6 
2 7 
2 8 



1 0 b, 



2 0 a, 2 0 b, 



10c 
2 0c 



•FM»K@», 
2 7 a-ny*-f >7>:7, 



2 

3 0-'jX>h5>hfflfflRi«HB, 
3 

3 2-t-L^. 
3 3-MPgB, 
3 5, 5 0 a-jHSf, 

5 0 -m&mm. 

5 1 -ftWHJUg, 

5 3 a, 5 3 b, 2 7 7 a, 2 7 7 b-jg-&gg. 
JO 5 5 a, 55b, 55c, 5 5 d — r-:/«jfgB, 
5 7-A-7S5-, 
5 8-^>X. 

5 6 -fHBtttfai, 

6 0 -KMKWjm. 

i o o -mw#T—-7, 
1 0 2-mm&m. 

1 0 3»-SWI«K, 

1 0 4 •••<&«*. 

2 7 1- 
a? 2 7 2- 

2 7 3, 
2 7 5- 

2 7 8 a, 2 7 8 b— tiMffiAyj)],?. 



2 7 4-Wffi»ESg. 
9 0«&ffigg. 
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— i u i 1 i i i i I i i 

-1 5 10 
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